. Frequency-dependent response of an organic electrochemical transistor in the absence and presence of a confluent cell layer. Typical frequency-dependent OECT response in the absence (blue squares) and presence of a confluent layer of MDCK II cells (red triangles) covering the transistor channel area (50 x 50 µm²). In the absence of cells, the transconductance (g m ) presents a plateau until approximately 1000 Hz and then it drops abruptly with a cutoff value of 1697 Hz. When a fully confluent cell layer of MDCK II is grown on top of the transistor channel, a decrease in the cut-off frequency is observed (42.50 Hz) due to the presence of cells. 1 An OECT was used as an electrochemical biosensor for the enzymatic determination of glucose in MDCKII cell culture media. Specifically, the planar gate electrode of the transistor was functionalized based on a previously reported method. 2 Briefly, the enzyme glucose oxidase (GO x ) was immobilized on the PEDOT:PSS gate together with an electrochemical mediator The device response for each dilution was obtained from each steady current level and normalized according to the following equation:
where NR x is the normalise response at a specific analyte concentration, I C0 , I C are the current outputs in the absence and in the presence of the target analyte, respectively.
For the glucose uptake measurements, the cell culture media samples were collected from the Glucose uptake % NR = |1 − NR | * 100 (2) Figure S2 . Enzymatic determination of glucose uptake over time from MDCK II cell media effluent. Normalized calibration curve obtained from the chronoamperometric response of the GOx/CSFc functionalized OECTs (channel dimension W=100 µm and L=10 µm) using different dilution ratio of PBS (pH 7.4, 1X) and fresh DMEM media. The reported concentration values at each data point are the final concentration of glucose resulting from the dilution ratio, as initial glucose concentration in DMEM cell culture media (Gibco) is reported to be 5 mM. 1:5 dilution was chosen as the optimum operation condition for the assay of the microfluidics effluent specimens in order to operate the sensor at its highest sensitivity. It can be seen that the device without insulation cannot be fully de-doped even at high positive gate voltages. Furthermore, the transconductance and hence the sensitivity of the sensor is considerably lower. The peak transconductance drops by a factor of 2.3 as compared to a device with insulation. We believe this to be attributed to an additional capacitive layer forming at the electrolyte-gold interface which alters the electrostatic properties of the OECT. The cations accumulating at the negatively biased drain contact might locally hinder cations from being pushed into the conducting polymer by to the positive gate bias. With the insulation, this effect is minimized and optimal behaviour of the OECT can be achieved. 
